Vector autoregressive modeling analysis of frequently sampled oral glucose tolerance test results. 2. Insulin resistance and secretion after gastrectomy.
Using the method of vector autoregressive modeling (VAR) analysis of frequently sampled oral glucose tolerance test (OGTT) results, we evaluated abnormalities in the feedback relationships between plasma glucose and insulin in gastrectomized patients to assess insulin secretion capacity and insulin resistance following gastrectomy. VAR modeling analysis was applied to the plasma glucose and insulin level data from the frequently-sampled 75g-OGTT results of 38 subjects who had undergone total or subtotal gastrectomy and 977 controls without gastrectomy. After gastrectomy, the predicted response of insulin to a glucose challenge was excessive in normal subjects and those with slightly impaired glucose tolerance. Furthermore, the glucose response to insulin was clearly positive in gastrectomized subjects with moderately to severely impaired glucose tolerance, i.e., diabetics, indicating strong insulin resistance. The insulin resistance in this situation cannot be explained by decreased peripheral glucose disposal. Our results suggest that the lowered glucose tolerance which follows gastrectomy results from disturbance of the hormonal relationship between pancreas and intestine (entero-insular axis), which causes increased intestinal glucose absorption, and the insulin resistance which occurs in response to hyperinsulinemia in patients with normal fasting plasma glucose. Disturbance of the entero-insular axis may cause not only increased glucose absorption but also hyperglucagonemia, both of which contribute to hyperglycemia in diabetic patients after gastrectomy.